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Frank N. Moseley Environmental Considerations and 
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Mr. Moseley is manager of environmental affairs for the 
Central Power and Light Company, Corpus Christi, Texas. 
The environmental movement, which began with low rumblings in the 1950s 
and grew to loud clamorings in the late 1960s and early 1970s, is alive and well 
in 1975. Because of the movement's emotional nature, a vicious circle of ac- 
cusations and demands has been leveled at government, industry, and en- 
vironmentalists. Looking at the movement today, it appears that both good and 
bad have come from the new emphasis on environment and that the three 
groups-government, industry, and environmentalists-need to share in the 
good and the bad that have resulted. Unfortunately, in the zeal to better our en- 
vironment and to regulate man's activities for improving environmental quality, 
the environment itself in some cases was forgotten. 
A good example of this is the development of regulations promulgated by 
EPA of Public Law 92-500 (known as the Water Quality Amendments of 1972). 
Under these regulations and guidelines, each major category of industrial, 
municipal, and agricultural operations has a set of standards and limits as to 
what it can and cannot do to the environment under approved technological 
treatment schemes. These limits are uniform for each category of operation, 
regardless of locality. 
But, considering the United States as a whole, there are probably as many 
diverse ecosystems with diverse environments as could be found anywhere in 
the world. Any freshman student of biology who has had some introduction to 
ecology knows that diverse ecosystems and their related different en- 
vironments do not respond In uniform ways to any new or modified input or 
output to that ecosystem. Yet we have a cookbook situation that tells us that all 
ecosystems will respond in the same way to various activities . If the limits of 
response are based on the most sensitive ecosystem, then presumably all 
ecosystems would be protected, and therefore, the limits are to be the stan- 
dard. This extreme approach is excessively expensive, and it does not consider 
diversity of ecosystems and environment. 
Any time that man has activity, there will be an impact on the environment. 
We can talk about minimizing the effects of this activity, but the real answer to 
working out environmental problems is environmental management. 
Nevertheless, the cookbook-type regulations severely restrict development of 
environmental-management options. A better solution would be to have a 
number of ways to predict as accurately as possible the environmental or 
ecosystem response to man's activities, so that rational judgments can be 
made by society as to the best operational criteria. 
To illustrate this point, let us consider the fictitious case of Plant X, which 
would like to locate near a 3,000-acre lake. The lake is popular with fishermen, 
who have had a fair degree of success in sport fishing in the lake. The en- 
vironmental assessment of Plant X's effluent indicates that, if no treatment at all 
is placed on the effluent, within a few years the lake will deteriorate to the point 
that no fish of any value will be left in the lake. On the other hand, if the plant in- 
stalled a $1-million treatment facility, some of the effluent will be cleaned up. 
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The quality of the effluent would result in a species-composition change in the 
lake; however, there would still be fishes in the lake of sport and commercial 
value. Production of the lake would be similar to present production rates, but 
there would be species changes. If the plant installed a $li-million treatment 
system and had a better quality effluent, there would be species changes, 
although the species that would occur would be highly prized sport and com- 
mercial species. Lake production would be higher than present rates. 
Nevertheless, the dominant species in the lake would be changed. If Plant X in- 
stalled a $lO-million treatment facility, the effluent would be of a very high 
quality, and no changes in lake species composition or productivity would oc- 
cur. With these kinds of data, it would seem likely that some rational decision 
could be made. Cost figures to increase prices in Plant X's products because of 
treatment-facility cost could be factored in. A good management decision 
could be made by the public or by governing bodies with regard to the fate of 
Plant X, its treatment facilities, and the lake. 
Under our present system, Plant X would be required to install the 
$lO-million treatment facility, with no recourse other than not to operate at all. 
Certainly, this same choice could be made under the environmental manage- 
ment scheme presented here. However, the decision would probably be made 
out of understanding, rather than ignorance. 
The development of geopressured areas for generation of electricity and 
other uses offers a unique research opportunity to develop ideas along the 
data-management line. Essentially, known technologies are tied together in a 
unique way to produce energy. Thus, while we examine closely the water 
temperatures, the amount of gas in the water, and the size of the geopressured 
reservoirs, we can also consider environmental problems that may be 
associated with the development, choices available in working with these en- 
vironmental problems, techniques that could be employed, and environmental 
responses to the various alternatives. 
If environmental management is to be used in process, certain information 
must be obtained. The initial phase of geothermal exploration, well drilling and 
testing, is the obvious time to consider environmental changes that might be 
brought about by the development of the resource. Next, various options for 
handling potential changes need to be determined so management plans 
might be made. 
Obviously, when one is developing a new resource, it is imperative that the 
resource and its development be economically competitive with current 
resources and processes. Certainly if it cost more to install and operate a 
geothermal power power plant than a conventional power plant, it would not be 
competitive because it is doubtful that consumers would be interested in pay- 
ing more for electricity than they pay presently. Therefore, economics plays a 
major factor in determining feasibility from both a technological and an en- 
vi ron men tal view point. 
Preliminary information concerning geopressured areas indicates that 
probably the most important single item raising environmental questions will 
be the water that is pumped from the wells to produce energy. During initial 
well testing, it will be necessary to obtain general information about the water 
(dissolved-gas content, temperatures, salinities, etc.). Also a total water-quality 
analysis should be made to determine whether there are any unusual 
parameters present. Certainly another serious, or pqtentially critical, problem 
would be subsidence potential if large quantities of water are taken from deep 
subterranean reservoirs. 
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Let us consider the water-quality question and what ideas might be 
developed along these lines. First of all, large amounts of water will be pro- 
duced from geothermal reservoirs. It is estimated thaf one well will produce 
between 20,000 and 50,000 barrels of water per day. If we consider a mature 
field of 20 wells for one generating facility, then water produced from such an 
operation would be between 400,000 and 1 million barrels per day. So, the first 
question is, what do we do with all of this water? 
Additionally, we know that the water, after it has been flashed, will be ex- 
tremely hot, averaging near boiling temperatures. Therefore, if water is to be 
used on the surface, there is a potential problem of cooling, unless a use for hot 
water is found. Other questions would be concerned with what type of cooling 
should be employed. Still other questions involve the amount of dissolved gas- 
es, whether natural gas is present in usable quantities, and whether the water is 
near fresh, brackish, or of a higher salinity. 
If the water is of high quality, it could be put to many uses in a water-short 
area such as South Texas. Suitability for irrigation and other uses would make 
available a new resource that would have high economic potential. However, if 
the water quality is not highly desirable, if for instance the water is brackish or 
salty, what other beneficial surface uses can be made? It would appear that 
there may be some uses for salt water-in use of shrimp mariculture or other 
mariculture enterprises, for instance. Presently, the development of shrimp 
farms appears to be feasible along the coast. However, brackish or salty water 
from geothermal fields would open a possibility for raising of shrimp inland. 
+- - Industries that could utilize brackish water in their processes could be 
developed in the areas where the waters were available. In some cases, in- 
dustries might be able to use the hot water and, in other cases, water may have 
to be cooled before use. If development were along the Laguna Madre, water of 
lower salinity could be discharged into the lagoon, perhaps presenting to the 
area more desirable salinity regimes than are present under natural conditions. 
If the water is of only slightly poor quality, perhaps membrane filtering of 
some sort would economically purify the water to such an extent that it could be 
used for agricultural or other purposes. 
Surely the question of subsidence would have to be looked into to determine 
whether it would be a real threat to the locale. Then, if subsidence would occur, 
its environmental impact on the area would have to be determined. If sub- 
sidence were considered to be extremely hazardous to the area, then reinjec- 
tion into the geothermal strata might be the only option available. However, this 
would probably be the most expensive operation and could render geothermal 
development noncompetitive with current technologies. 
Even though water appears to be the most critical issue at the present time, 
other potential problems do exist, such as air-pollution, noise, and, possibly, 
land use. However, if the environmental impact can be accurately delineated, 
and if the environmental response to each of the various options can be 
predicted, then environmental-management plans can and should be devised. 
It should be pointed out that environmental-management criteria may differ 
for each geopressured reservoir, since geopressured reservoirs appear in 
different areas, where surface environments vary. Additionally, water quality of 
the geopressured water may vary from reservoir to reservoir; thus, a new set of 
factors may have to be considered for each reservoir that shows potential for 
development. It would certainly be unwise to project an economic boom to a 
water-short area because one reservoir had high-quality water, only to find that 
the adjacent reservoir's waters were of such low quality that it would be 
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economically unfeasible to purify them for agricultural or municipal use. Even 
though management criteria may be different for each reservoir, the research 
phase of geopressured geothermal development is the time to develop general 
environmental-management guidelines, so that the groundwork will have been 
completed if and when a reservoir is developed. 
Therefore, now is the time that we must make our evaluations carefully in 
order to develop potential environmental management schemes that ensure 
that viable options will be open to us. Only imagination can limit us in finding 
what can best be done to manage the environment within an economically and 
socially acceptable framework. Certainly if geopressured geothermal-resource 
development becomes a reality, the options chosen for environmental 
management may not be pleasing to everyone, but, hopefully, decisions will be 
made to benefit the most people, not only for a short time but for the 
generations to follow. 
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Discussion 
Vanston Are there any questions for Mr. Moseley? 
Meyer 
General Electric 
Company -Tempo 
You mentioned the Safe Drinking Water-I’m sorry, the PL92500, the Federal 
Water Pollution Control Act amendment of 1972. The Safe Drinking Water Act 
passed in 1974 has a great deal more to do with groundwater, perhaps, than 
PL92500 and, particularly, the Gonzales Amendment, which covered protec- 
tion of aquifers as a major resource. 
It may be that that federal act is more relevant-would cause more difficulty 
with regard to groundwater contamination from your shrimp ponds, for exam- 
ple, than would PL92500. 
Moseley This is definitely possible, but it is mentioned, if you are going to discharge it, 
say, in Laguna Madre, it is still surface discharged and I think it will come under 
PL92500. 
When we get into reinjection, it might be a different story. Like the gentleman 
from the Water Quality Board said yesterday, he doubts seriously if he could 
reinject into shallow surface wells no matter what law we would be under, but 
certainly if you had intrusion from the surface trinkling down into these shallow 
aquifers, you would be under regulation [of the Safe Drinking Water Act]. 
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